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Fal 4AF MODES EFFECTS AMALYSIS [FMEA) — RON-CIL HARDWARE
] ; NUMBER: M3« NR-EGQH-X

SUBSYSTEM HAME: ECLSS - EXTERNAL AIRLDCK

_REVISION: 2 9SS
PART NAME BPART NUMSER
VENDDR NAME VENDGR HUMEER
LEU - CAP, FRESSURE MC250-0004-0010

CARELTON TECHNOLOEIES 2TEF-200-7

) : PART DATA

EXTENDED DESCRIPTION OF PART UKDER ANALYS!S:
EXGERMNAL AIRLOCK AFT HATCH EQUALIZATION VALVE PRESSURE CAFP-

REFERENCE DEEBIGNATORE:

QUANTITY OF LIKE TTEMS: 2 -
TWO

FUNCTION: -
CAPS ONTO EQUALIZATION VALVE TO PROVIDE SECONDARY PROTECTION FOR
INTERMNAL LEAKAGE ACROSS EXTERNAL AIRLOCK AFT HATCSH,

REFERENCE POCUMERNTS: MWDT2-533825
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. " 4 FALURE MDDES EFFE:Ts ANALYSIS {FMEA) — NON-CIL FAILURE MODE
s : - NUMSEA: M§-1MRA-E0OE- 02
. o . } " REVISION¢ 2 M55
- SUBSYSTEM NAME: ECLEE - EXTERNAL AIRLGTK o -
LRU: CAP. EQUALIZATION VALVE PRESSURE CRIMICALITY OF THIS
| TTEM NAME: CAR, EQUALIZATION VALVE PRESSURS FAILUAE MODE: 133
i FAILUAE MODE:
e LEAKAGE
MISSION PHASE:
oo ON-CRBIT

VEMICLE/PAYLOAD/KIT EFFECTIVITY: 104 ATLANTIS

CAUSE:
. MECHANICAL SHOTK, \’IBF!A'I'IQN CORRACSION, FDHCJETTY

CRIMCALTY 14 DURING INTATT ABORT QNLYT MO

CRIAOIGALITY 1R2 DURING INTAGT ABGRT QKLY [AVIONICS OHLY)T N/A

T

REDUNDANCY SCREEN A} PASS
BY M
- LYPASS

. - PASSFALL BATIONALE: - A _
A - - -

=]
~ M- DECAUSBE TH‘E EQUALIZATION VAL VE IS THE PRIMARY SEALING DDHFDNENT ANC
.. . THE CAP IS STANDEY FIEDUMDANCY

- : 'I G} - _

METHOD OF FALULY DET'EI:’TIGH'

A CRACKED PRESSURE CAP COULD BE VISUALLY DETECTED AT TIME OF INSTALLATION
OR AEMOVAL. DELTA PRESSURE ACROSS EXTERNAL AIRLOCK HATCH WOULD
INDICATE LEAKAGE ONLY AFTER AN INTERKAL LENUUEE FAILURE OF AS-WGIATED
T EQUALIZATION VALVE.

CORRECTING ACTION: CREW COULD USE REQUNDANT PRESEURE CAF [FACK OTHER
VALVES] ON EQUALIZATION VALVE THAT REQUIRES SECONDARY LEAKAGE

- | PROTECTION. CREW COULD ISOLATE LEAKRASE FROM CHEW CABIN B8Y CLOSING
APRROPRIATE HATGH(S) FOLLOWING m'rEHNﬁ.L LEAKASE OF ASSODIATED
EQUALIZATION VALVE.

: REMARKSJ‘FIECGMMEHDAHDNE* .

EEFECTS OM EVA RECOVERY ARE MNIMIZED SINCE TUNNEL ADAPTER *C HATCH IS
THE FAIMARY HATCH FOR PERFORMING AN EVA AND AN ADDED FIFTH HATCS Wil
180LATE TUNNEL ADAFTER AMD EXTESNAL AIRLOCK YOLUMES.
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| FAILURE MDOES EFFECTS ANALYSIS (FMEA) — NON-CIL FARLURE MODE | i
. . NUMEBER: MAIMA-EDIS-02

- FAILURE SFFELCTS -

{A] SUBSYSTEM:
KO EFFECT. LOES OF SECONDARY SEAL TO EOUALIZATION VALVE. .

(B} INTERFALING SUBSYSTEM{S]:

l N EFFECT FIRST FAILURE. FOLLOWING INTERNAL LEAKAGE OF ASSUDCIATED
E0LALZATION VALVE: MIR 1 - INABILITY TO ISDLATE SPACELAB DURING EVA AND. *
EURSECUENT REPRESSURIZATION OF EXTERMAL AIRLOCK VOLUME WHEN EVA |3

1 PERFORMELD OUT EXTERNAL AIRLOCK: MULTI-MIF - LOSS OF EXTERNAL AIRLOCK
PRESSURE TO OUTSIDE ENVIRGHMENT RESULTING IN AN INCREASED USE OF
COMNSUMABLEE, : : '

W'

{C) MISEION:
NGO BEFFECT UNTIL EGUALIZATION VALVE INTERNALLY LEAKS. THEM LZAKAGE OF
PRESSURE CAFP MAY PRECLUDE A FLANNED EVA -

{D} CREW, VEMICLE, AND ELEMENT(S):

NO SFFECT LUNTIL EQUALIZATION VALVE INTERNALLY LEAKS. POSSIBLE LOES OF £VA

CREWMEMBERS DUE TD INABILITY TQ RECOVER FROM EVA OUT EXTERNAL AIRLOCKIF
. BECOND ASSOCIATED FAILURE (LOSS OF CAP) OCCURS (MIR 1 5 MULTI-MIR]. (THIS

ASSUMES TUNNEL ADAPTER “C* MATCH HAS FAILED FIRST.) LOSS OF EXTEANAL

PRESSURE IF SECOND ASSOCIATED FAILURE (LOSS OF CAPY QCCLIRS DURING IVA

RESULTING N PCTENTIAL LOSS OF CREWMEMBERS {MULTL-MIR).

{E} FUNCTIONAL CRITICALITY EFFECTS: ) . .
FIRST FAILURE - NG EFFECT.: - - - .- : -
- SECOND ASSOCIATED FAILUAE (EQUALIZATION VALVE INTERNAL LEAKAGEY . - .
] MIA1 - ND EFFECT O EVA RECOVERY SINCE-TUNNEL ADAFTER "G HATGH.IS THE- -
- | PRIMARY HATCHK FOR PERFORMING AN EVA AND FIFTH RATGH WILL ISOLATE TUNNEL -
ADAFTER VOLUME FROM EXTERMAL AIRLOCK VOLUME,
| MULTI-MIR - LOSS OF EXTERNAL AIRLDCK PRESSURE TO QUTSIDE ATMOSPHERE. .
INCREASED USE OF CONSUMABLES. - -

GESIGH CRITICALITY (PRIOR TO DOWNGRADE, DESCRIBED IN (F)y 1R2

{F) BATIONALE FOR CRIMCALITY DOWNGRADE: - .

THISE EAILURE CNARILITY TS UTILIZE TUNNEL ADAPTER “C* HATCH FOR PERFORMING
AN EVA} - POSSIBLE LOSS OF EVA CREWMEMBERS IF QDS VOLUME CANNOT BE | _
AEPRESSURIZED FOR RETURN TG CREW CABIN. (EVA GREWMEMBERS MUST REMAIN:
W AIALDICK UNTIL LANDING). fMIR 1 & MULTI-MIF}

FOURTH & FIFTH FAILURES NABILITY TO SLOSE CREW CABIN HATCH & FIFTH HATCH) -
LOSS OF CAPATILITY TO L30LATE EXTERNAL LEAKAZE OF HABITABLE PRESSURE
COULD AESULT IN LOSS OF CREW AND VEHICLE. POSSIBLE LTSS OF PRESSURE IN MIR
IF SECOND FALLURE DCCURS WHILE EXTERNAL AIRLDCK UPFER HATEH IS OPEN,
(WMULTI-MIR} - T :

_TIME FRAME - L

TIME FROM FAILURE TO CRITICAL EFFECT: HOURS TO DAYS

TIME FROM FAILURE OCCURREHCE TO DETECTION: SECONDE TO MINUTES
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| FAILURE MODES EFFECTS ANALYSIS (FMEA} — NON-CIL FAILURE MODE
' ) NUMBER: Mt-1MR-E006- 02 -

] TiIME FROM DETECTION TG COHPL‘ETED CORRECTIVE ACTION: SECDT\.DE

tS TIME REQUIRED T IMPLEMENT CORRECTIV] E-ACTION LESS THAN TIME TO EFFEC—'T"‘
YES

RATIONALE FOR TIME TO CORRECTING ACTIOR VB TIME TO EFFECT:

GREW WOULD HAVE ENOUGH TIME TO ISTLATE EXTERNAL LEAKAGE OF HABITABLE
FRESSURAE 5Y CLOSING THE APPROPRIATE HATCHES BEFDRE THE F‘FIQ_BLEM BECAME
CATAETROFPHIC, -

HAZARDS FEPDRT NUMBER{E): ORBI 311

HAZARD(S) DESCRIPTION:
LOSE OF HABITABLE PRESSURE.

- APPROVALE «
PRODUCT AGSURANCE ENGR. : M. W. GUENTHER »‘9** 9? ,ﬁh-hér
DESIGN ENGINEER v K, J KELLY | LLFEAY

o - L MB-IMR-325 -~ .



